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Method and apparatus for starting a dispiacer engine 
hydraulicaily . 



This invention concerns a method and an apparatus for 
starting a dispiacer engine hydraulicaily. The starting is 
performed by means of the same doable-acting hydraulic 
piston/cylinder device (16, 161, 162), which after starting 
is used for power output from the engine. Between the 
hydraulic accumulator (5) of the starting pressure and 
hydraulic cylinder spaces (161, 162) is provided a valve 
(12) which is controlled to change its position so that the 
hydraulic cylinder spaces (161, 162) become alternately 
pressurized. During starting the one-way check valves (8, 
provided between the hydraulic cylinder spaces (161, 162) 
and the load (18) are controlled to a closed state in order 
to relieve load from the displacer/pistou pump. 



9) 



3J U 



19 9 0.10-19 905162 



183247 



A 6 
B6 



i- ■ ft- "/Hit Ml ! 1 j 

# m. m m m n w w a iiisi^iiiiii^if 

2. £ ?s o * s m s ft s hs n & m g & a a rs s n tg £ $s s 

, KSIgS12ftSi&8£iei££/r5£^&a, ffn ?g S 1£ S 

a m ft m ti ii a it m m . an is -h $s stj it m m ^ m m m m m 
8o?6o^ ii ^th^o fi *# ii jffi m m ft w ® & *e ft it - 

^^^6^S^P*^fO^ 3 , 0 8 9, 3 0.5, 

3, 995, 9 7 4 ifP 4 , 097, 1 9 S S £ ^ - ® IB 

o ftc ii B £0 $1 m M m f U ^ 3 , 995, 9 7 4 '£ 

s *y ffi ffi iwj fiti m m m m m m ft & s ^ ^ a , tssi^ 

e $ij $ & m n m m \sl s im is $ m m s i/sisiiz 
*a s s f& ffi ^ as 35 s nb in m , m m ■(£ & w m mm^mmm 
s in m is *s m m m m m m m s m o uutt^^m^ m m m & 

^ IS Wi ts M ffn £ - fig m m ^ M 15 feWt ft% M f&'&IB. tti MW] 

, & k 51 ^ m m m fMW & . m & s s m 4> *n i g i 4> 0 

M rfn £ it 'JS -ii fM 2. M i ii S S H £ m %a ffi *g S & . #3 ^ ^ 
J£ ?9 tl ft It £ S Sfa ^ RJ & itS fJj - 

m jtt . s ^ k m ^ ± so m ^ ffl bh & ^mm^m/ 
•g s ^ g s ?a ^ sui ft sfe # ^. * m & & m ^ £ k ^ s §g 



183,84? 



A 6 
B6 



5p m w. k s s m. m m n m ® m m , i± ® ® m tt m tat m ij m 
mitmmnmikffiZLwm^mmjjMmm ■> m s *f m m m 

m m m , mmmwmn^ 3 , 995, 9 7 4 * 1a bj 0 

± $ p/r s tu Wl ft & % 2 % £ k 11 a n m m n s& s £2 
sa 6ii $ hi sf f y # is mi is £ ^ m m n % m ^ to 3$ k 0 mm 

* $ £ ffl M ^ & fQ^Blt&BUE&ft&ffift&il. « 

3fi ^ {I! §[ 35 fiU iS a HE 11 flJ fiSi®2RWjDDft2t5SfiftS:*irS 

g ib ij) b# ® e a ^ £ m [r] k £ 11 ft it 0 $ e m j$ is k 

&tj R£ fig , lajfcKit^Eto^HftiS^^isfeSk. IH ^ ® 

ij] is s ^ ®] 2 tu si 2. it ^ ^ m , ±m m m w a $\ s ft ie % 
m js ft , rfn 3i * m « ft ft s s n ^ tb m m m « f f h fa 
ft Sfe ft o 

a ^ ± m m % 3l ^ !1 S^ffl 2 ffi ¥ in 5S £ ft £ ffi 
S {£ $ $ It * f IJ 15 @ 2 4^^^^^fF-*BflHJo 

$ If * jpj Ie g H 5 II 2 b5E 03 Itfc m * H 0^ 5: m. 2 5. # 

m 7c # , ra0f^5»¥^ijigs6 i o ii ^ i i is « 

i g i i b i ® , if- it ^ m m ^ nil b ii £k ^ # su ±ei s 
iis^^t^ s « ^ * t a « ii fis ¥ « m m ft ^ «j 



183247 



A • ft- V] lit V] ' 3 , 

T 3RJ . * IS BJ fl] ffl SB & * H ^ & II ^ Hl # $J ft ^ 

mmm^um , ■■ 

m i m ^ & m * w w ^ m m & 15 m m<£ s. m m 

m 

Ei 2 m * m a 3;i sj£ *n & a w ira # 5. & fu en ; m 

m s & m m m*fcm*®wm n m ^wmmzm m m 

&<z&mm^\&®&uismm iv.K ^ & w - m m 

mm 1 61-glif 1 6 a jg jg ill ?! m tS S 2 4 (12) 

, ffi f 5 $ ^ & £ ffu ju m m ~b & a & u s s if i 6 a k m 
mo lEgii 6}egig^iiisi^sr E i i 6 i *n 

162, #?I^ZESaj^Bt^^fF^?I^^IE®l^^ttl^ 

sisit Kft i o iss * s e m m m / s n s g s i s 

, 16 1, 1 6 2 it m ft 31 m m ft K lj] +j S £ it ft si 

, g m m t jij n m - ^ & ^ „ 

m m ii m mm m m i & , itiss st s it i so 3 

g $ij m 6 2 2e m m m t - is s m m w ft m ft 0 mmm 
& ±®m 7 mnm mmtim , m m m m ± m m s m 9 ( s 
^ as fit it 0 Bfl ) $ e £ fjt gi m 0 nmrn^rnQmim m & 
i^gii^iiiff ( g ft ■ ^ m m m m ) 0 



183247 



A 6 
B6 



n m -jj m m m m 5 % m m , m z -z ft n n m 

mm^mo mm, mmmw i ^nw^mmmm (flush- 
ing)^ o 

m m % m 

m m m tc s & bs i sw^n^sm^ito « ?i bb 

65 m U o 31 38 rS S B iU M flE - ft S ^ - * fill ft ^ ffi » ft 

ft i5fe » Sfc. A 8£ K ^ ft£ i£ & ^ 1 6 i . SitfcK®SS@S 
H 5c M £ S£ o ftKill^5g|6W7^IASI^jl 
i$ i @ S3 8 » 9 f/i « i§ !I i o $Kt£«ll^SJ^if&£ 
g S g 1 6 1 38 3g 3\m 1 2 ?n HI ffi 1 5 r lilSS^i 

1 0 m 1 1 iB f k 11 h o Mii^iihii 1 2iiPi»i 
« At & @ & 1 . s Jit @ & s s n 7u m w m m m el ft Q w 
m s 5 il m ti m ?□ & 5$ m. J a m n m it nmmm^\^^&^. 

n i £ s s m s s 15 fl*j it a #t a b ft m m ft m m 

m m fjt m ft im &§ k ^ m , m m m tt w %\\ m & ^ m & Rmm 

8151 fjj Hi ^ £ @ 5t ^ frj T rJ ft S 5if „ K S it & 



18324? 



A6 
B6 



jffi £& sf - * a & - ^ s - as to is g a ^ rj n t w e -ft 
, m m m m a is m m m *j ft & $y ( ir fg - ^ «4 « it a mi 
to - * m m m ft * m m m a ) , m m m m ft rj s s m m \i 

SSftSi (HiS^f iAIilS) o 

3 3' 5: i ^ s i si , m 6 a * m m m 
ft m m m. , i«7 ( *t m it m m ) ^sstti^ni 
& 50 s m o $ m b m 9 mwtn ft ±®m^tit& , m m m w. 

T ^ W, Wj Eft ii , @JtbfcJ§£H&S$llft&o 

$J $P , SifiSSi3 2^BS?£1, it £ Ei l *g ?i m 

7u m n m m £ a . lasiitesiiiK^iSit i 62 

A to g S o Jg^lEijfitJ^ffiiSSRJSIE^^^l 6 9 fa E£ 

it @ h 9 it a m a m p , to m $ p 9 m u ft m m to a a 0 
m m ±ui , it 0 ia i o fj w & sfe to is m $s it g * -a ?s ^ 
6t) £ a s g i 6 i ( £ £ s s g « m m m. m ft to m m ) 

0 $ it m na 05 & n m m to 0 i± % %t * m x * ^ ( gn , a m 
) s & m m m m i 8 to & -m ^ ^ , ^ pj m <t m , *y m & 
m ti m m m i 7m^^to®^7j<^^ft^e s ^ k ^ ?j< ^ 

"5J ^ ^ ^ 39 At ±tk ffiSfij^SiaSIEgg 5mSSIE^ES|5S^JE 

^ o 

€ f^SJSS 3!fit« , 5 it HI i 8 , 9 , 10 m 

1 i a #j s I*! ± m to ffi e*j ti ?e +i s o 



18324? 



A 6 
86 



W M % 1 3 ft E(J gg £ S IS If & 1 6 p F*3 £ ft {£ M » ^ 

it ^ % m m m n & ¥ it ft as §s . w s % &s ^ ^ # t& a <t£ 

# ft j& f £ o IES1 S^tSiiK^^JSS&^rtr^fflftlf 

E £ rfn £ o 

II ^ B S ft ffi X m (17i±IlI«^^i) o it IS E 

I14^SIWMSli^SS30E (bar) o 

is ^ m n m m s $ is £ fg is n &s oog) ft k £ * 

if o 

l^|i^^4alS]52^^i£^IE§g5ft$BliE^o M 

tEfili#liJl^aS2 0 OEo if ft H$ 1± m W M 13 ( 

f i u S h ing) ft m m A m t> * m m & m -h m & m z z ^ m pi 



^ - m ffi m ft m m m m i 9 ( £ & is ,i g i s ft jii m 
ill^Mfiai) if n ft s i ® 2 i w ?k m w 2 0 ^ 
& at) si # o n n 2 i m m ft ffi si m m ft m h& 
2 5, g m Ht s ffi s ii to ^ i £ n ii a j§ it m m m m ft m 
So $ si ^ 2 o it ^ & %t ft ^ a ii m m « n m mm^o 
gm&m 2 o & mm . m & m. i st rj & # it ° as % fi ^ ® 
ft &f< s i j-rfi i s 2 o ^ 1 1 i ^ o i* d tfi . Mtimmm 

4!Slffffi, ^ m $ IS & & 2 K £ * ( ± ^ 3 5 E ) g 
E& JE 2) bJ§ H M 2 S^IS^o 



183247 



A 6 
B6 



iiliiii^fpjSilg^j, ie bb K a f i £ ft m 
i!_iAa. 



?S IIS 






fp 3 3 ft - m ft « ^ o sis 


* ■& 


$ fflij tb 


35 o F/t g'J 


m g s s s i# 5c ft -ia s as # a m 


SMft 


IE 'Iff 






ilea 


HI J? 








ft f£ 






<ftf o S 


Jg «te iU 




, m & m t§ s 4 m tfc a a ft it m 


^ 5 21 


^ , m 


5n m -e mu 


m-mm^ mm t> , n 12a* 


™ ii *E ft 




s f 1 1 


E gg 5 ft E £ # ft i0 £ ^ ft # ^ 


c mm. 








m 8 fn 9 


S SI K 


3f o flj ffi 


SI n S & ¥ 5u 1 6 ft a & 1 ft 31 


£f , !» 


$0 ^ 3 


4 — flg 


ii a is 51S ^ 1 2 & m mm m t£ 


g |y SI 


ft 15 I 


§11 it ft iS 


ft Sffi a 3 2 °5d 3 3 0 SI?7cB 


f£ £ /« 


a a ft 


rK ^ £ & 


. M & fjsfl fg 3 4 ft 11 £o §g Is SS 


3 0 fP 3 


i pf & 


g & K 


ft 5c X 15 1 , f P ^ 52 ^ ft a II £ 




IH 1 2 


fit) tj fp] si 


m m m & wi & m s m m m m , *p 


If EM 


$ £ Efj 


, tB H 


i 2 ft 11 a j= m m ffisKj^ 






a » at , 


^ a $ij §3 3 4 (i *n ^ is m 2 s 



183247 



A 6 
B6 













f P 2 9ftl#f«|Hff-!ftfc 


S 








« % ft m m * , mmu 


§g 


3 


4 


ffil^SIM3 o m 3 1 * 


m m * & ft 3£ x i&j s 






& 


if # h i 2 2. ^ fpj a $o m m 




EE! 






m 5c 1 6 £ * ;£> JK ft g £ , 






i 


* S S H £lj it 315 tift & # S 


215 e a ^ m m m □ ^ 




B 


i!J 


^s^ftiittiifi, j* m 


S 3 4 S ffi IJD S 2 8 




2 


9 




1) & ig g o J£ $ (J §§ 


3 


4 




- dj g 5C ft m m m \i m m 


iigftffigj^ig£^6 


ill 


^ 


ij 


U S ( i^-th M H 8 IP 9 £T 


W ) - SK^Hate 




lb 




ISi^3 4l^^i 1 2 




m 




IE 


& ft ft ffi $y f n 99 n o 




m 


m 


& 


^ftSftt«it/MHftg 




3 


5 




?! ^ 13 K o 




m 


1 




^lRli5B$^lR]±lHllHI7BS 


m fpj it 0 M 7 H (r , 






E ij EL M sk ffl ji? m M ijt m *y 


-#S~^ ' Hi & ft IE jj if ..SS 


7 


p 






f ^1 6 P gi@ii7 




m 




m M. M , fn Ji H N 8 *n 9 i£ 


M: m m ft e $y gp @ e $y 


If 




8 


p ?n 9 P a m ma n ± m m 


8 , 9 fn 7 ' £ ra to :j| 




m 




fSl6 Po I|6^M 


m m ^ ft & s ', & ^ *g 


6 


p 


?Q 


7 P ft g $ij JE ft ffi ii A ih m 


17 ' £ if ft II BP . ffn 


IS 


m 


It 


0 P 7 ' , ® itb IS K W\ tOi ft 


lit S 1 6 P „ £ . i£ 


IS 


m 


8 


. 9 ft 7 - ^ ^ ft m t) m ^ 


1 6 p^ljgf g8 


p 


m 


9 


v &Mi&mm it®m a ft 9 


o I^ihlili^fSS 






1 


6 i *n i 6 2 t? s 0 n> m 



183247 



A 6 
B6 



a ■ mum ■ 9 





ft? II ffl 




, EitfJ$$HM6'&©'Kftfj£iLlilHI7' 


w 


K g $U IS? 7J 




Jio il M- ti B II fa fS tt R ffi W CrtJ it El M 


8 


,9,10 




1 1 lit tffliKiffio 




® $[J JE ^ 




$*6p£5!lJg£|JWIE3iJ5ftj (SI l |^ 


) 


^jtgft ?! $ 






m 


S5?D 1 3 


% 


SO H K IE li ?| |£ |o ii & £ M & a * nf 


w 


W ffl ffn it 

.Kir /U j HU AH. 




IP # Ii? S3 7+ frf % Q'l ffl l"t' n'T W i# — ■ftH 




# _fc Iff 




Fb -t= ^ & cfa yS m W tt " -fG ^ M tta iH Skf TK ftti 
™ >s. m ra m ffi ^ y l ci ca TO llaj to 5pJ Lai nil 


§1 


3£ ?S ^ f P M 






n 


m & ±tfe , 




^BJM^H$yffi±^5ffBJ^^J^Kft hi ^ 


if 








ii 


^ it £F HE ^ 


ft 


st ft a it 6U & ti m % @ fiR fh &a & ¥ ft a «j 




s / s s ^ 







183247 



7*7 ■ <KVJM'!.itS] 

s *u j? « [sj &^ M !^ s Sij as rs ii x gisit (is, 

161, 162) 01) ig & 35 fr- 31 S£ fJ-J .$£ Si] . rfn 31 IS iffl « £ 
^ it ffl & IS * ft Kj £ to lift ft ; WS^^fiJH^^ ( 
l 2) ft£ttKi£»ie;fr2&]eiSE3& (5) mfem/ft 
iisi^giihei , i 6 2) ii^f/jiisf k ( 
5 P ) p*3j^f i st^ & a , a it m m © g ( i 6 ) £ *b m 

[§] te, pi! ^ K 5c 5 itii Dn /!£ . ifff/ifc&;DnieffcT££g?£H ( 
16 11162) iiligSS^ri. (162^16 1 
) MSgiif ( 1 5 r ).igii§i (15) ft . 

^ i i ^ i i s 1 1 (i6i, 162) 5. m isi it m p ( 
s , 9 ) ft&wimwm&mj&ffifflXKm, ® £ f 5 «r & es 

ih ?T£ H g!c if f£ S g g isfj ft , W^^iSg^SSjggpi©^ 

Kfe s :i & m m. s a & m is m $ &*) m n , it mm ( s ., 9 ) 
ii$ MmmmnmfftiKm, -£ in i ;t s ± i s s i i ( 
i 6 i , i 6 2) fit t±j &u ^ K- ■ gig g m [Si a o 

2 . $n * it ¥ fu ie m m i m n. ft m , n *# m & m ^ it 

li (8, 9) ^^SjM^J^^IS.^E^ (5) KK^g 

$y ^ & ii @3 $ o 

s . vu ^mwmwim® i m^. ft m , n n m & ft isj a 

@ ffo HI tg # (12) 2. ffi S to ft S g § pJt £E 15 S fF (S S W 

i e&sistc (i6, 24) au # a m m & a fjt s ji *n §g 

(28 3 i ) m m ft m m m n n ^ w. m 0 

4 . go g g ¥ %] $b g g i m m s m .2. ft m , n m m & 

-MAteKatiilJl] |- raw MCN5) i M (210x297iV«) 



AM2AZ 

* • * '4 4 H.*. 5) 

2 4) B»J&fi!ltt8[:Ii,f SSKiliS^ta^, 3£rJ@ 

-ft ife n a & s s m 7c b iu ii s ^ fit) 'ii m rt g £ , mm 
n m m m m z m m m ^ @ & i±.n z m m z w ft mm , 

m J5 ft a © HI 7C ft (12) g & ftj M - 15 S i£ If tS £ £ 3E 

m ( i 6 i m i e 2 ) : k M ' 2 a ^ m m a m jj ^m.mig 

IS ( 5 ) tummtk , S^teiSlI^fl ( 1 6 2 *P 1 6 

i ) mm^mwrn o 

- -§iisi¥5c (i6, 24) , ^isi^ftgi!)?^® 

fig/S^g^S (16, 16a, 161, 162 

) 12 £ & ffi , 

- UlRllE^^lliihlilH, sSIS^wtoiJ:^ (8, 9) 

, I ffl g ^ W f ?# i E I / K 1 1 ^ 1 2 ft I g S il] 
(16 1, 16 2) &Jg§0&IE^E& (18) , 

- wfam^im (io, i i) , m&mmm&m^i&m 
m^m (i6i, 162) mm mim mmnm ( 1 5 
) 0 

- - m m 5n ft & - m (12) , & 15 k its, m m ~h 2. m 
mwm^ ( 5 ) ftssi /'git^iztsiss p s ^ 

(16 1, 16 2) 2riWI^f ftfl 5t ft 2. 

si - *a (i2) snje^itefefs^^s. a ith m m ?s 
I g (i 6 ) 2.it B a-)^i^qj^5 m mm , & m m m m 

M. it x_ 71 j4 ill -I' ft W % J.?, J|l (CNS ) V -1 JLJHK (210x29? 4Vtt) 



1.83347 



m&-?F.m ( i 6 i 1 1 6 2 ) si m e kj % ^ ^ ^ ( 
162^161) ( i 5 r ) 

a & iU 7? 3f (15) , ?n 

- m 5n # m - m (6, 7, s, 9) , m±mmmm 

m 3RE tD ^ f§ £ g £ Pfl (1 6 1 , 1 6 2) fn 3& K> 3§ ( 

is) tL mm. m ^ it m ^ » , 
^ m ^ 7c fp 2: m m a tir m ih m m (8, 9) s m 

m&mmwm , m tt m ± m m % m m m. & ( i e i , 

16 2) ffi m S Mb §g (18) o 

6. $n ^ tof ¥ f 0 $5 g 5 ^ £ g S , ^fti^iii 

^ £ n #g (5) s i$ ^ # £ is &*) a * m ™ # ( 6 , 

7 ) HgiOSHlRj-itEIgfl ( 8 , 9 ) , a £ Kj £g - ft. 

s,£ tsu it m m ( s . 9 ) be is k hi ?n fi &ti m - & s s 

itiHi ( 8 , 9 ) TOSll'Sfl (16 1, 
16 2) jjfE as &tJ H [r] gfS H jjfc PJ a ft (18) o 

§g (is) it s sti ii £ t ( i 6 P ) p*3 w IE m -h m m m 
m (19) mwimft&nm (21) id«i ( 2 0 ) m 



8 . $p $ m w m m m m 5 m 6 in 2 ^ s , ^ # m ^ m 

tc 14= £ M - %U m - M ( 1 2 ?p 6 ) £ . J3J4 *u ffl S U ( 

3 4) 35 g $lj , ffo ® $0 SS.jg jg 5IJ !§ *n Sg (28 31) 

ummth g da.s if ^ ( 1 6 , 24) &*j m & *n e s » 

+ !A K /t ifi 111 'I' Kq nq 7y: J$ ;f ( CNS ) 'P -1 ^(2 1 0 X 207 4> « ) 



B7 

- 







I.5LS) 








9 


. £n 






( 


3 4 


) £ 


ij^isigsis (i 


6 , 2 4) S M iS ii 






s to 


2 I S &5 1 "J g ft itti 




m 


S JS 






i« , ii to ft J£ ad 






® & 






m 




It . 


&mnk (34) gSE^&fjifJ&Rfl^ft (12 


) 




-*& 




M (1611162 


) 




pfj - 




33 ( 5 ) , |o it K & 






- {m 


S S ^ H ( l 6 l ?n i 


6 2) mmmm^m 


( 


1 5 


) SB 


^ ±t& is w o 






1 


0 . 


5p * if ¥ m $6 a It 5 II £ 


tt, g # a* & m m 


M 




m m 


If IE (5) St) K £ tb® 


m m \ti n a ir] s to fg 


m 




m g 


ti 1 6.|DSii. ( 1 8 


) ^ &tJ E ^3 ^ ^ ( 


1 


6 p 


) 2. 


wmm (13) it o 





* «. it >l/i ifl ID f m w ;jc J* J|i (CNS) >p ^ji;} (2 1 Ox 297 4 ># ) 



183247 




183247 




183247 




